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u. A seal for a valve for use in a 
pharinkceutical dispensing device, which seal is formed 
5 from ari elastomeric composition comprising: 

(a) \ an isobutylene polymer or co-polymer thereof; 

(b) Na cross-linking agent for the isobutylene 
polymer o A co-polymer thereof; and 

(c) anXaccelerator for the cross-linking agent, 
10 wherein the accelerator includes a polysulphide 

compound derived from a substituted dithiocarbonic 
acid or derivamve thereof. 

2. A seal claimed in claim 1, wherein the 
15 elastomeric composation comprises one or more of 

polyisobutylene, pdslybutene, butyl rubber, halogenated 
butyl rubber, including derivatives thereof. 

3. A seal as claWed in claim 2, wherein the 
20 elastomeric compositionNcomprises bromobutyl rubber 

and/or chlorobutyl rubbery including derivatives 
thereof. \ 

4 . A seal as claimed i\i any one of the preceding 
claims, wherein the elastomer\c composition comprises 
a blend of an isobutylene polymer or co-polymer 
thereof and a chlorine-substitutt^d diene polymer or 
co-polymer thereof. \ 

5. A seal for a valve for useVn a 
pharmaceutical dispensing device, whiG;h seal is formed 
from an elastomeric composition comprising: 

(a) a chlorine-substituted diene polymer or co- 
polymer thereof; \ 

(b) a cross-linking agent for the chlorine- 
substituted diene polymer or co-polymer thereof; and 
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Mc) an accelerator for the cross-linking agent, 
whereVn the accelerator includes a polysulphide 
compound derived from a substituted dithiocarbonic 
acid or\ derivative thereof. 

6. A seal as claimed in claim 5, wherein the 
elastomericVcomposition comprises a chlorine- 
substituted Boitadiene polymer. 

7. A seaAas claimed in claim 6, wherein the 
elastomeric composition comprises 2-chlorobuta-l/ 3- 
diene. \ 

8. A seal as claimed in any one of the preceding 
claims, wherein the cVoss-linking agent comprises 
sulphur or a sulphur--d\>nating compound. 

9. A seal as claimed in any one of the preceding 
claims, wherein said polysulphide compound is derived 
from a substituted xanthic \cid or derivative thereof. 

10. A seal as claimed in Vny one of the preceding 
claims, wherein the substituted\aroup in said 
polysulphide compound comprises or consists of an 

is ©propyl group. \ 

11. A seal as claimed in any onev of the preceding 
claims, wherein said polysulphide compound comprises 
or consists of diisopropyl xanthogen pojby sulphide. 

12. A seal as claimed in any one of tiae preceding 
claims, wherein said polysulphide compound (comprises 
three or more bridging sulphur atoms. \ 

13. A seal as claimed in any one of the preceding 
claims, wherein said polysulphide compound is \ 
substantially free from nitrogen, phosphorus and \ 
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lA A seal as claimed in any one of the preceding 
claims A wherein the elastomeric composition comprises 
5 up to 3 W.% of the accelerator based on the total 
weight ofXthe accelerator and polymer in the 
compositior 

15. A seVl as claimed in claim 14, wherein the 
10 elastomeric composition comprises up to 1.5 wt.% of 

the accelerator leased on the total weight of the 
accelerator and polymer in the composition. 

16. A seal as cA^imed in any one of the preceding 
15 claims, wherein the w^ght ratio of the accelerator to 

the cross-linking agentXin the elastomeric composition 
is in the range of from 1^1 to 3:1. 

17 . A seal as claimed \n any one of the preceding 
20 claims^ wherein the seal furts^er includes a mineral 

filler. 

18. A seal as claimed in cl^m 11, wherein the 
mineral filler is selected from onat or more of 

25 magnesium silicate, aluminium silicate, silica, 
titanium oxide, zinc oxide, calcium canrbonate, 
magnesium oxide magnesium carbonate, maanesium 
al\aminium silicate, aluminium hydroxide ,\talc, kaolin, 
clay and amino silane coated clay. 



19. A seal as claimed in any one of the\preceding 
claims, wherein the seal further includes a 
process aid, preferably a low molecular weight 
polyethylene - 

20. A seal as claimed in any one of the preceding 
claims, further comprising one or more of a 
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rfeinf orcement agents a plasticizer, a binder, a 
stiabilizer, a retarder, a bonding agents, an 
antioxidant, a lubricant, a pigment, a wax, a resin, 
an aktiozonants, a secondary accelerator or an 
activastor . 

21. \a valve for use in a pharmaceutical 
dispensing*, device having a seal as defined in any one 
of claims I^to 20. 

22. A pharmaceutical dispensing device having a 
valve as claimed in claim 21. 

23. A pharmaceutical dispensing device as claimed 
in claim 22 which Nls a pharmaceutical metered dose 
aerosol inhaler devXpe. 

24. A dispensing ^apparatus for dispensing 
pressurised fluid comprising a valve body defining a 
chamber, a valve member extending movably through the 
chamber and through at leatet one annular seal 
co-operating with the valve\member and the body to 
regulate the discharge of fluid, wherein the or at 
least one of the seals is as dfefined in any one of 
claims 1 to 20. \ 

25. A dispensing apparatus which comprises a 
pressurised dispensing container havi^ng a valve body 
provided with two annular valve seals tSshrough which a 
valve member is axially slidable, said steals being 
disposed at inlet and outlet apertures of\a valve 
chamber so that the valve functions as a metering 
valve, wherein at least one of the annular valve seals 
is as defined in any one of claims 1 to 20. \ 

26. A dispensing apparatus as claimed in claii^j 24 
or claim 25, comprising a pressurised dispensing 
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contaih^r operatively connected to the valve body and 
containing the fluid to be dispensed and a 
hydrof luorocarbon propellant comprising propellant 
type 134a 227. 
5 \ 

27. A drspensing apparatus as claimed in any one 
of claims 24 t)s) 26, wherein the fluid to be dispensed 
comprises a liquid or particulate product as a 
solution or suspension in a carrier liquid comprising 

10 alcohol. 

28. A dispensin^a apparatus as claimed in claim 
27, wherein the alcohbl comprises ethanol. 

15 29- A seal for a valve for use in a 

pharmaceutical dispensing device, which seal comprises 
a vulcanisate of an isobutylene polymer or co-polymer 
thereof, a cross-linking agent for the isobutylene 
polymer or co-polymer therec&f , and an accelerator for 

20 the cross-linking agent, wherein the accelerator 
includes a polysulphide compound derived from a 
substituted dithiocarbonic acicL or derivative thereof. 

30. A seal for a valve for uW in a 

25 pharmaceutical dispensing device, which seal comprises 
a vulcanisate of a chlorine-substitu\ed diene polymer 
or co-polymer thereof, a cross-linking, agent for the 
chlorine-substituted diene polymer or co-polymer 
thereof, and an accelerator for the crosls-linking 

30 agent, wherein the accelerator includes a\polysulphide 
compound derived from a substituted dithioo^rbonic 
acid or derivative thereof - 

31. A process for the preparation of a seal, for a 
35 valve for used in a pharmaceutical dispensing device, 

the process comprising: 

(i) forming a composition comprising a mixture 
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an isoBAitylene polymer or co-polymer thereof, a cross- 
linking Nagent for the isobutylene polymer or co- 
polymer thereof, and an accelerator for the cross- 
linking agent, wherein the accelerator includes a 
5 polysulphidfe compound derived from a substituted 
dithiocarbonVc acid or derivative thereof; 

(ii) initiating a cross-linking reaction in the 
mixture to f orr^ a cross-linked elastomeric 
composition; anc 
10 (iii) either Wfore or after (ii) forming the 

composition into aVseal. 

32. A process f\r the preparation of a seal for a 
valve for use in a pharmaceutical dispensing device, 
15 the process comprising^ 

(i) forming a comj^sition comprising a mixture of 
a chlorine-substituted ckene polymer or co-polymer 
thereof, a cross-linking Nagent for the chlorine- 
substituted diene polymer >or co-polymer thereof ^ and 

20 an accelerator for the cro^-linking agent, wherein 
the accelerator includes a ]^lysulphide compound 
derived from a substituted di^hiocarbonic acid or 
derivative thereof; 

(ii) initiating a cross-linVing reaction in the 
25 mixture to form a cross-linked eXastomeric 

composition; and 

(iii) either before or after (i^) forming the 
composition into a seal 



33. A process as claimed in claim ^1 or claim 32, 
wherein the step of forming the composition into a 
seal involves one or more forming techniques selected 
from compression moulding, injection mouldi\ig and 
extrusion. 

34. A process as claimed in any one of claims 31 
to 33, wherein the process also involves washing \he 
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seals. 



35. A ivrocess as claimed in any one of claims 31 
to 34, whereiK the seals are immersed in an aqueous 

5 chlorinated solution. 

36. A processXas claimed in claim 35, wherein the 
aqueous chlorinated\solution comprises water and HOCl 

10 37. A process as ^claimed in any one of claims 31 

to 36, wherein the seal5^ are immersed in a solution 
comprising water and sodium dichloroisocyanurate 
(NaDCC) . 
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